Tumor promoter-induced disruption of junctional complexes in cultured epithelial cells is followed by the inhibition of cytokeratin and desmoplakin synthesis.
The organization and synthesis of proteins involved in the formation and stabilization of desmosome-type junctions was investigated in cultured epithelial cells treated with a tumor promoter (12-O-tetradecanoyl-phorbol-13-acetate (TPA]. In Madin-Darby bovine (MDBK) and canine (MDCK) kidney cell colonies, TPA induced a rapid disruption of desmosomes and marked alterations in cell morphology. Within 4-6 h after TPA treatment, cell shape changed from cuboidal to highly irregular, with some very long extensions that contained cytokeratin fibrils, and many flat lamellar protrusions which were devoid of cytokeratin fibrils. These morphological changes in both MDBK and MDCK cells were followed by a dramatic and coordinated inhibition in the synthesis of all cytokeratins, 14-24 h after the addition of TPA, but without a similar effect on the synthesis of vimentin, which is coexpressed in these cells. In contrast, in dense cultures of MDBK and MDCK cells the synthesis of cytokeratins and the organization of desmosomal contacts were not affected by TPA. In an epithelial cell line derived from the bovine mammary gland (BMGE-H) the synthesis of an acidic cytokeratin of 45 kD, which was previously shown to be synthesized at high levels only in dense cultures, was dramatically inhibited by TPA treatment. Cell-free in vitro translation assays with mRNA from control and TPA-treated cells also demonstrated a decrease in the synthesis of cytokeratins in response to TPA. The inhibition of cytokeratin synthesis after TPA treatment was paralleled by a decrease in the synthesis of a high molecular weight (HMW) desmoplakin protein, which was abundant in dense MDBK and BMGE-H cells. The results with TPA-treated cells are suggestive of a coordinated down-regulation in the synthesis of only those cytokeratins and of a desmoplakin which were shown to be regulated by the extent of cell-cell contact. Cytokeratin phosphorylation in TPA-treated cells was low and reflected the decrease in their total mass, suggesting that it was not altered by TPA treatment. The possible linkage between the regulation of synthesis and organization of proteins involved in desmosome formation is discussed.